Stimuli-responsive Biomolecule-based Hydrogels and their Applications.
Within the broad interest in developing stimuli-responsive hydrogels, the synthesis, characterization and applications of biomolecule-based stimuli-responsive hydrogel are of major interest. In this review, polysaccharides, oligosaccharides, nucleic acids peptides, and proteins are used as functional stimuli-responsive polymer scaffolds to yield hydrogels of controlled stiffness. Different physical or chemical triggers, such as heat, light, pH, ions, redox agents and more are used to structurally reconfigure the crosslinking units and control the stiffness of the hydrogels. By the integration of stimuli-responsive supramolecular complexes and stimuli-responsive biomolecular units as crosslinkers, hybrid hydrogels undergoing reversible triggered transitions across different stiffness states are demonstrated. Different applications of the stimuli-responsive biomolecule-based hydrogels are discussed, including their use as sensing matrices, the development of controlled drug-delivery systems, the design of shape-memory and self-healing materials and their use as mechanical devices. The assembly of stimuli-responsive biomolecule-based hydrogel films on surfaces is addressed and the control over the ion-transport through hydrogel-film-modified pores, or the application of the stimuli-responsive hydrogel films to switch the resistivity and electrocatalytic properties of electrode/solution interfaces are discussed. Also, the coating of drug-loaded nanoparticles with stimuli-responsive hydrogels for controlled drug release is presented. The perspectives of stimuli-responsive biomolecule-based hydrogels are addressed by identifying future scientific challenges and applications of these "smart" materials.